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Listing of Claims: 

This listing of claims replaces all previously listings of claims. 

1 . (Currently amended) An overlay control system comprising: 
a plurality of process machines; 

a data collection tool wherein said data collection tool measures overlay error from a run 
of a lot through a process machine and generates overlay error measurement data: 

a data processing tool for processing said overlay error measurement data, said 
processing including generating an overlay control table wherein said overlay control table 
comprises current laver overlay correction value. C. previous layer overlay correction value. P„. 
overlay measurement error value. Or,, residual overlay error value, fine tuning value» F n , and 
average process offset value. K for a lot n» wherein the data processing tool sends the overlay 
control table to an operator for use in manual overlay correction or to a smart overl a y control 
seTvo for use in automatic overlay correction: 

an overlay tool s e rvo wherein s aid o v e rl a y tool s e rvo proc e ss e s overlay e rror data, oendo 
said ovorlay orror data to an operator for uao in manual ov e rlay correction, and s e nds s oid 
ov e rlay error data to a smart ov e rlay control aorvo for - us e in automatic overlay correction; 

said smart ov e rlay control c e gvo wher e in said smart overlay control g e rvo g e nerat e s on 
overlay control table for each lot typ e ; and 

an in-line equipment servo wherein said in-line equipment servo obtains previous layer 
correction and fine tuning values from said smart overlay control servo for a lot on a process 
machine, calculates an overlay correction using said previous layer overlay correction and said 
fine tuning values, and sends said overlay correction to said process machine^ [[.]] 
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wherein for said lot n, the overlay control table is generated usi ng the following 
al gorithm: 

C n - P n + F n _i On Ra . En 

n=l C.=Pi +K O, R^K-O, F 3 =R, $ 

n=2 C? - P? + Fi Q, R ? = F] - Q ? F, - 1/ 2 * (£.] ± Ea) #- 

CO 

n=3 C,-P 3 + F, Q, E3 = F 2 -Q 2 F 3 - 1/ 3 * (R. + R 2 ± RQ UJ 

n-4 C*-P 4 + ft O, R,~F, -Q« Fa= 1 / 3 * (R, ± R. + R.) 

n=S Cs = Ps + F 4 Q< R< = Fa-0 5 F< = 1 / 3 * fRi + Rn + RO 

n=6 C fi = P ft + F s O fi Rfi = F^-Q^ Fg ° 1 / 3 * (fa + R,j + IW 

H=k C t ^P t ±F !£z] _ Oj, Rfc^F^i-O,, F fc -l/3*(Rfc2 + EfcUt&) 

n=k+l C v+ , = P^, + F ^ Cy, Rirt-i - Fi, - O +i Fih-i = 1 / 3 * (Rw-i + R..+ Rk+i) 

wherein said variables C. P.. a. Rn. F„. and K are defined as above and Pi - 0 and K 
value is supplied with initial data for n=l . 

2. (Original) The system according to Claim 1 wherein said overlay correction for a 
lot's current layer on said process tool is equal to an overlay correction for said lot's previous 
layer on said process tool plus fine tuning wherein said fine tuning is equal to a running average 
of previous lots' overlay errors. 

3. (Currently amended) The system method according to Claim 1 wherein said 
overlay control table encompasses a given technology, a particular layer, and a particular process 
tool combination. 
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C n = P, + Fp. I 


On - 


Ba 


Fn 


n-1 




Oi 


Ri =K — Oi 


Fi = Ri 


n=2 


C, = P,+F. 


o ? 


R 2 = F| - O3 




n=3 


Ci = Pi + F ? 




R a -F 2 -0 3 


F-> = l/3*fRi +R 5 + R^ 


n=4 


C* = P* + Fi 




Ri = F a -04 


F d =l /3*^R->+R^. + Ra , > 


n=5 


C< = P? + Fa 




= Fd - 0<; 


F 5 =1/3*(R 1 + R 4 + R0 


n=6 


C fi = P fi +-F 5 


On 


R<, = F< - 0* 


F fi =l/3*(R4 + R,, + R,a 


n-k 


Cw = Pk + Fif-i 


Qk 


Rk = Fk.i - Ok 


Fv=l/3*fRi f .,+Rk. 1 -tR t ) 


n=k+l Cu.. -Ph., +F k 




. Rk+i — Fk — Ok+i 


F k+ i - 1 / 3 * fRk.i + Rk + Rk+0 


wherein C n is current laver overlay correction value. P„ is orevious laver overlay 
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4. (Currently amended) The system according to Claim 1 wherein said overlay 
control system is used with a single alignment mark system. 

5. (Currently amended) The system according to Claim 2 wherein said overlay 
control system is used with a multiple alignment mark system and wherein said overlay J 
correction for said lot's previous layer on said process too) is set to zero. ^ 

UJ 

6. (Currently amended) A method of overlay control comprising: qj 
automatically generating an overlay control table for lots run through a process tool, 



correction value where Pi=0. (X is overlay measurement error value, R g is residual overlay error 
value. F„ is fine tuning value, and K is average process offset value where K is supplied with 
initial data for n^l ; and 
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sending an overlay correction calculated from said overlay control table to an in-line 
equipment servo for automatic overlay correction of said process tool in real-time. 

7. (Original) The method according to Claim 6 wherein said overlay correction for a 
lot's current layer on said process tool is equal to an overlay correction for said lot's previous 
layer on said process tool plus fine tuning wherein said fine tuning is equal to a running average 
of previous lots' overlay errors, 

8. (Original) The method according to Claim 6 wherein said overlay control table 
encompasses a given technology, a particular layer, and a particular process tool combination. 

9. (Original) The method according to Claim 6 wherein said overlay control is used 
with a single alignment mark system. 

10. (Original) The method according to Claim 7 wherein said overlay control is used 
with a multiple alignment mark system and wherein said overlay correction for said lot's 
previous layer on said process tool is set to zero. 

1 1 . (Currently amended) A method of overlay control comprising: 
automatically generating an overlay control table for lots run through a process tool A 

wherein for a lot n. said overlay control table is generated usins the following algori tlim: 
Cn^Pg + F^ O n ^ 
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n~l C,=Pi+K Qi Ej = K~0 I 

n=2 C,=P, + F, Q2 R 2 = Fl ~0 2 F z - 1 / 2 * (Rj + Sil 

n=3 C^P. + F ? Ch R. = F z -Oj F 1 ^l/3*(R 1 + R. + R i> 

n^4 C4^£ 4 i£ Q. R. = F,-Q. F^= \ I 3 * flb + R 3 + R 4 ) 

n=5 C<~P, + F. Q5 R 5 = F 4 - Os F a - 1 / 3 * (Ri + R&±fia 

n-6 C*~P* + F< Or; Ra = Fs-0* F* = l/3*(RA + Rs + R r,) 

n=k C^Pv+F^i Ov Rv = F.-i-(X F», = 1 / 3 * (Ry.? + Rid j _Rkl 

n=k+l Qai = Pw^i ± Fv Owi R^i - Fv - CU i £k±i - 1 / 3 * fEU-» ± Rk + Bk±j) 

wherein C^is current layer overlay correction value. is previous layer overlay 
correction value where Pi=0- On is overlay measurement error value, R^ is residual overlay error 
value, Fn is fine tuning value, and K is average process offset value where K is supplied with 
initial data for n=l ; and 

sending an overlay correction calculated from said overlay control table to ajot. 
information servo for manual overlay correction of said process tool be us e d in a manual or real 
tim e ov e rlay correction process . 

12. (Original) The method according to Claim 1 1 wherein said overlay correction for 
a lot's current layer on said process tool is equal to an overlay correction for said lot's previous 
layer on said process tool plus fine tuning wherein said fine tuning is equal to a running average 
of previous lots' overlay errors. 

13. (Original) The method according to Claim 11 wherein said overlay control tabic 
encompasses a given technology, a particular layer, and a particular process tool combination. 
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14. (Original) The method according to Clap 1 1 wherein said overlay control is 
used with a single alignment mark system. j 



15. (Original) The method according to Claim 1 2 wherein said overlay control is ^ 
used with a multiple alignment mark system and wherein said overlay correction for said lot's ^ 
previous layer on said process tool is set to zero. 

CO 

16. -20. (Canceled) j 



2 1 . (New) The overlay control system of claim 1 , wherein said data processing tool 
comprises: \ 

i 

an overlay tool servo; and 

a lot information servo, wherein said overlay tool $ervo generates the overlay control 
table. ; 

i 

22. (New) The overlay control system ,of claim 1, wherein said process machines are 

i 

exposure tools. 

i 

23. (New) The method of claim 6, wherein said process tool is an exposure tool. 

24. (New) The method of claim 11, wherein said process tool is an exposure tool. 

I 
i 
i 
| 

! 
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